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researchers that excessive alcohol consumption may augment other process-
es such as impaired nutritional status, which may be associated with the
development of cancer at these sites.
Estimated ethanol intake, independent of smoking, was associated with
a modest, but increased risk for cancers of the upper respiratory tract
(McCoy and Wynder, 1979; Rothman and Keller, 1972). Williams and Horm
(1977) also observed that ethanol increased the risk for cancers at this
site when they controlled for smoking. A number of other reports have
indicated that there is a dose response between consumption of ethanol
(independent of the type of alcoholic beverage) and the risk of upper
respiratory tract cancer (Williams and Horm, 1977; Wynder and Stellman,
1977; Wynder £t_ fuU » 1957b).  In general, these studies focused on mod-
erate to heavy consumers of ethanol.
Reports by Rothman (1980) and by Burch et_al. (1981) indicate that
the risk for cancers of the oral cavity is slightly increased in smokers
reporting low to moderate consumption of ethanol (i.e., >12 to 45 ml, or
approximately 70 to 270 calories daily). However, because consumers tend
to underreport their ethanol intake (DeLuca, 1981), it is difficult to
interpret these findings.
Effect of Nutritional Status
Malnutrition may play a key role in the development of cancers of the
head and neck in alcohol abusers (Kissin and Kaley, 1974).  These indi-
viduals frequently suffer from malnutrition because they often consume
from 25% to 50% (or more) of their daily calories as alcohol.  In the
absence of chronic alcoholism and smoking, malnutrition or nutritional
imbalance have been found frequently in individuals with cancer of the
oral cavity and respiratory tract (Kissin and Kaley, 1974) . For exam-
ple, an association between Plummer-Vinson (also called Paterson-Kelly)
syndrome and iron deficiency with esophageal cancer has been observed in
Swedish women (Wynder and Fryer, 1958; Wynder and Klein, 1965). Since
the early 1950fs, dietary supplementation with iron and vitamins has
markedly reduced the incidence of Plummer-Vinson syndrome as well as
esophageal cancer (Larsson et_ £l», 1975). Esophageal cancer in Iran
(Kmet^and Mahboubi, 1972), Sweden (Jacobsson, 1961), and Puerto Rico
(Martinez, 1970) is more frequent among the malnourished. Experi-
mentally induced deficiency of lipotropes, riboflavin, vitamin A, or
zinc have been shown to enhance carcinogen-induced tumors in labora-
tory animals (Newberne and McConnell, 1980).
EXPERIMENTAL EVIDENCE
Postulated Mechanisms of Act job in Carcinogetiesis
Possible mechanisms through which alcohol might contribute to the
risk of cancer of the head and neck are: alcohol acting as a carcinogen,

